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CERTIFICATE OF SERVICE 
 

 I hereby certify that I served a copy of the foregoing OPPOSER'S DECLARATION OF 

GREGORY F. HEATH upon Applicant's counsel by depositing one copy thereof in the United 

States Mail, first-class postage prepaid, on November 7, 2014, addressed as follows: 

 
 

J. Michael Hurst 
Keating Muething & Klekamp PLL 

One East 4th Street 
Suite 1400 

Cincinnati, OH 45202 
 

 
 
 
   
 Sarah Beno Couvillion 
  
  
 









































































































































































































































































































































Exhibit 1 05A 



3/12/12 lllumina Receives FDA 510(k) Clearance for Its BeadXpress(R) Multiplex Analysis System 

Ilium ina Receives FDA 510(k) Clearance for Its BeadXpress(R) 
Multiplex Analysis System 

Teaser: 

Illumina, Inc. (NASDAQ:ILMN) today announced that the U.S. Food and 

Drug Administration (FDA) has granted SlO(k) market clearance for the 

company's BeadXpress system for ＮｉＡＡＮｌＮｊＮｉＡｩＮｐＮｉＮｾｾ＠ genetic analysis. According 
to the FDA's indications of use, the BeadXpress system- consisting of 

Illumina's BeadXpress ＭｾｾｾｾｾＡＺＺ｡ｮ､＠ Vera Scan software- is an in-vitro 
diagnostic device intended for the simultaneous detection of multiple 

analytes in a ｐＮｾＮａ＠ sample utilizing VeraCode holographic microbead 
technology. 

Source: Illumina 

URL: 

http://investor.illumina.com 

ILLUM-0657 

www.biochipnet.com/node/6513 1/1 



3/12/12 II lumina Receives FDA 51 O(k) Clearance for Its BeadXpress® Multiplex Analysis System 

Ccntiribute S,;ctors ｐｲ･ｭｾｵｭ＠

ti!J>out Us 

Top News: 
·-------------- -o:s .-s-tock-s ｆ＾ｯＭｩｾｾＢ､Ｍ ｆ］ｯｾＭ ｃｯｾｾＭｲＭ ｯＭｰ･ｾ＠ -oii- ｯＭＬ［･ｾｳ･｡ｳＭ ｎｾＭ［［［［［Ｍ H-ot-si:ock-;;-:-oR"c L: Ｍｺｯｩ｟｛ｾＬＭ Qs-Fi,----------------- ----------------------

Illumina Receives FDA 510(k) Clearance for Its 
BeadXpress® Multiplex Analysis System 
Tuesday, May 04, 2010 6:57AM 

(Source: Business Wire)IIIumina, Inc. (NASDAQ:ILMN) today announced 

that the U.S. Food and Drug Administration (FDA) has granted SlO(k) 
market clearance for the company's BeadXpress system for multiplex 
genetic analysis. According to the FDA's indications of use, the 
BeadXpress system-- consisting of Illumina's BeadXpress Reader and 
VeraScan software -- is an in-vitro diagnostic device intended for the 
simultaneous detection of multiple analytes in a DNA sample utilizing 
VeraCode holographic microbead technology. 

"This approval represents a significant and exciting transitional step for 

Illumina into the diagnostics field, where the potential is great for 

molecular medicine to make a real difference in the way disease is 
detected and ultimately prevented and treated," said Jay Flatley, 

president and CEO. "It demonstrates Illumina's ability to meet stringent 
regulatory requirements in designing and manufacturing an FDA-cleared 
in-vitro diagnostic device. This will serve as an important foundation for 
our future plans in the diagnostics area. Ultimately, our goal is to 
become a leader in translational medicine, focusing on complex diseases 
that benefit from high performance analysis, including genotyping, copy 
number, gene expression, methylation and protein analysis." 

Illumina introduced the BeadXpress system in 2007 with Research Use 
Only kits for custom genotyping, gene expression, methylation and 
protein analysis. Since then it has been adopted by research, 

agricultural, industrial and pharmaceutical institutions worldwide. Utilizing 

uniquely inscribed digital microbeads, VeraCode technology provides 
high-quality data, broad multiplexing capability and assay flexibility. 
Illumina submitted the system for FDA review in September 2009. 

"510(k) clearance opens up a wide range of new possibilities for our 
many clinical research and commercial partners, who can now pursue 
diagnostic development on our proven, high-performance BeadXpress 
platform," said Gregory Heath, Ph.D., senior vice president and general 
manager, Diagnostics. One of those partners is EraGen Biosciences, Inc., 
which concluded a licensing agreement with Illumina in 2009 to transfer 
their assays onto the BeadXpress System. ''This clearance is a 
significant step forward in progressing our partnership in the clinical 
marketplace," said Irene Hrusovsky, M.D., president and CEO of EraGen 
Biosciences. 

ILLUM-0658 

www.istockanalyst.com/article/viewiStockNews/articleid/4084879 1/2 



3/12/12 lllumina Receives FDA 51 O(k) Clearance for Its BeadXpress® Multiplex Analysis System 

For more information, please visit http://www.illumina.com. 

About Illumina 

Illumina (http://www.illumina.com) is the leading developer, 
manufacturer, and marketer of integrated systems for the analysis of 
genetic variation and biological function. Using our proprietary 
technologies, we provide a comprehensive line of products and services 
that currently serve the sequencing, genotyping, and gene expression 
markets, and we expect to enter the market for molecular diagnostics. 
Our customers include leading genomic research centers, pharmaceutical 
companies, academic institutions, clinical research organizations, and 
biotechnology companies. Our tools provide researchers around the 
world with the performance, throughput, cost effectiveness, and 
flexibility necessary to perform the billions of genetic tests needed to 
extract valuable medical information from advances in genomics and 
proteomics. We believe this information will enable researchers to 
correlate genetic variation and biological function, which will enhance 
drug discovery and clinical research, allow diseases to be detected 
earlier, and permit better choices of drugs for individual patients. 

Forward-Looking Statements 

This release contains forward-looking statements that involve risks and 
uncertainties. Important factors that could cause actual results to differ 
materially from those in any forward-looking statements include 
challenges inherent in new product development and manufacturing and 
the other factors detailed in our filings with the Securities and Exchange 
Commission, including our most recent filings on Forms 10-K and 10-Q, or 
in information disclosed in public conference calls, the date and time of 
which are released beforehand. We undertake no obligation, and do not 
intend, to update any forward-looking statements after the date of this 
release. 

A service of YellowBrix, Inc. 

Follow iStockAnalyst on Twitter 

Subscribe to [£:mail ａｬ･ｾ＠

JNo CommentsJ 

Comments 

Fundamental data is provided by Zacks Investment Research, and Commentary, new:; and Press Releases provided by YellowBrix and Quotemedia. 

All information provided "as is'" for hformational purposes only, not intended for trading purposes or advice. iStockAnalyst.com is not an investment adviser 

and does not provide, endorse or review any information or data contained herein. 

The blog articles are opinions by respective blogger. By using this site you are agreeing to terms and conditions posted on respective bloggers' """bsite. 

The postingsjcomments on the site may or may not be from reliable sources. Neither iStockAnalyst nor· any of its independent providers is liable for any 

informational errors, incompleteness: or delays, or for any actions taken in reliance on information contained herein. You are solely responsible for the 

investment decisions made by you and the consequences resulting therefrom. By accessing the iStockAnalyst.com site, you agree not to redistribute the 

information found therein. 

We prefer not to publish articles related tc OTCBB or Pink Sheet Securities. We do not accept atticles containing offesive language, racial remarks, sex I 

pornography beyond the requirement of the story. 

The sector scan is based on 15-30 minutes delayed data. The Pattern scan is based on EOD data. 

ILLUM-0659 
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3/12/12 lllumina Sees Clinical Applications for MiSeq; Plans FDA Submission in 2012 

D rupal.behaviors.pri nt =function( context) {wi ndow.pri nt();window.close();}> 

genome 

lllumina Sees Clinical Applications for 
MiSeq; Plans FDA Submission in 2012 
August 03, 2011 

lllumina Sees Clinical Applications for MiSeq; Plans FDA 
Submission in 2012 

Citing an example of clinical applications for the MiSeq, a company representative said that one 
customer plans to use the instrument for MRSA testing in a hospital. 

ｲＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾ＠

: Full-text access for premium subscribers only. :Related Stories 
: Get immediate access with a three-month trial for $95. 
,_ ______ ------- ＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＮＭｾＱＰｍ＠ Workshop Discusses 

Interim Strategies to Handle Unresolved Challenges of Clinical Sequencing:<;'! 
July 27, 2011 I Clinical Sequencing News 

• Sequenom Signs Supply Deal for T21 Test with lllumina: Firms to Collaborate on Regulatory 
Approval 
July 12,2011 I Clinical Sequencing News 

• lllumina to Apply Rare-Cell Capture to Ovarian Cancer Program: Expects Clinical Apps for 
MiSeq 
May4, 2011 I Clinical Sequencing News 

• lllumina Starts Shipping 600Gb HiSeq Reagent Kits: Takes First Orders for MiSeq 
May 3, 2011 I In Sequence 

• Following Diagnostic Sequencing Success. MCW Creates Comprehensive Framework to 
Guide Future Cases 
March 29, 2011 I Clinical Sequencing News 

\LLUM-0660 

www.genomeweb.com/print/97 5514 1/1 



3/12/12 lllumina Receives FDA 51 O(k) Clearance for Vera Code® Genotyping Test for Factor V (Leiden) and Fa c ... 

May 18, 2010 04:05 PM Eastern Daylight Time 

lllumina Receives FDA 510(k) Clearance for VeraCode® Genotyping Test for Factor V (Leiden) 
and Factor II (Prothrombin) 

SAN DIEGO--(BUSINESS WIRE)-IIIumina, Inc. (NASDAQ:ILMN) today announced that the U.S. Food and Drug Administration 

(FDA) has granted 510{k) market clearance for the VeraCode® Genotyping Test for Factor V (Leiden) and Factor II (Prothrombin). 

The VeraCode Genotyping Test is comprised of the company's VeraCode digital microbead technology and proprietary assay 

chemistry. The BeadXpress® System, which ｲ･｣･ｩｾＮｾ･､＠ a separate 510{k) market clearance, is FDA-cleared for in vitro diagnostic 

use only with the VeraCode Genotyping Test for Factor V and Factor II. 

About lllumina 

Ilium ina (http://www.illumina.com) is the leading ､･ｾＮｾ･ｬｯｰ･ｲＬ＠ manufacturer, and marketer of integrated systems for the analysis of 

genetic variation and biological function. Using our proprietary technologies, we provide a ｣ｯｭｰｲ･ｨ･ｮｳｩｾＮｾ･＠ line of products and 

services that currently ｳ･ｲｾＮｾ･＠ the sequencing, genotyping, and gene expression markets, and we expect to enter the market for 

molecular diagnostics. Our customers include leading genomic research centers, pharmaceutical companies, academic 

institutions, clinical research organizations, and biotechnology companies. Our tools provide researchers around the world with 

the performance, throughput, cost ･ｦｦ･｣ｴｩｾＮｾ･ｮ･ｳｳＬ＠ and flexibility necessary to perform the billions of genetic tests needed to 

extract valuable medical information from advances in genomics and proteomics. We ｢･ｬｩ･ｾＮｾ･＠ this information will enable 

researchers to correlate genetic variation and biological function, which will enhance drug ､ｩｳ｣ｯｾＮｾ･ｲｹ＠ and clinical research, allow 

diseases to be detected earlier, and permit better choices of drugs for individual patients. 

lllumina, Inc. 
Investors: 
Peter J. Fromen 

Sr. Director, ｬｮｾＮｾ･ｳｴｯｲ＠ Relations 

858-202-4507 

pfrornen@illurnina.com 

or 

Media: 
Wilson Grabill 

Public Relations 

858-882-6822 

wgrabill@illurnina.com 

www.businesswire.com/news/home/20 1 00518006978/en 
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Corporate Summary 

Founded: 
I PO: 
Headquarters: 
lllumina-East 
Employees: 

May 1998 - Traditional venture-funded start-up 

July 2000-- Raised $103M 
110,000 Sq. Ft., San Diego (Headquarters) 
15,000 Sq. Ft., Connecticut 
>450 worldwide 

Wallingford, CT 

San Diego, CA 

2 illum1na 
© 2006 lllumina, Inc. 
!!lumina, Senlrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGale, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of !!lumina Inc. 
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BeadStation 500 
Powerful & Economical BeadArray™ Platform 

Confocal laser scanning system 
e Resolution, 0.8 micron 

Dual line - lasers at 532 & 635nm 
Fully automated operation 
Compact bench top system 

© 2006 I !lumina, Inc. 
lllumina, Sentrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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Cumulative Beadlab/BeadStation Shipments 
200 

165 
160 

139 

120 
115 

91 

80 72 

54 
41 

40 30 
17 

0 
2Q04 3004 4Q04 1 QOS 2005 3Q05 4005 1006 2Q06 

11 BeadStations & Readers Bead labs 

Shipment of 28 Scanners in 2Q06, including 2 Bead labs 
II! Total cumulative shipments of 165 BeadStations & Readers and 13 Beadlabs 

6 illum1na 
© 2006 lllumina, Inc. 
lllumina, Senlrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, Vera Code and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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Oligator Synthesis Factory 

• Microarrays and assays need lots of oligonucleotides 
• New 4th generation synthesizers can supply worldwide oligo needs 

13,824 oligos per run; 2 million bases/day 
• Invitrogen partnership 

Leverages IVGN sales and marketing and ILMN manufacturing 

© 2006 lllumina, Inc. 
illum1na, 

lllumina, Sentrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, Vera Code and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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Recent Deal Summa in Healthcare 

Children's Hospital of I All Patients and Parents I 30,000 I HumanHap550 
Phi lade I ph ia 

deCODE CV, Type 2 Diabetes, Confidential lnfinium through 
Cancer BeadXpress 

I 
SAIC-Frederick/NCI I Prostate cancer >2,500 HumanHap300 

('(') 

Max Planck I CNS I Confidential Human-1 N 
0 
0 

HumanHap300 I 

ｾ＠
:J 
.....J 

PARC I CV/statin response I >2,200 1 Human-1 I ::::! 

HumanHap300 
Custom lnfinium 

Cancer Research UK Colorectal cancer >4,000 HumanHap300 
Human HapS 

CIDR Type 2 diabetes >2,500 HumanHap300 

Genizon 15-20 common I >16,000 I HumanHap300 
Custom lnfinium 

North Shore LIJHS I IBD consortium I >2,000 I HumanHap300 -
8 ｩｬｬｵｭＱｮ｡ｾＬ＠

© 2006 Ilium ina, Inc. 
I !lumina, Senlrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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Market Needs 

• Basic biology of 
disorders, pathways, 
.hormonalsignaling 

• Overall• genetic 
. functionality & ....•.... ·· ..•.. 
•regylatory netWorW 

• SNP(Haplotype 
•···· •. ·.·.oisc()Very/Mapping 

© 2006 Ilium ina, Inc. 

• .•Drug pathwayva.lidationl 
. ' .. · .. ·· ··.. { 

• Drug-drug interaction 
. . . ·-

ﾷﾷﾷﾷｊ､ｅＳ｛ｬｴｩｦｹＮｾｰｾｇｩｦｩＬｃＺ［ｾｾｊＱｾｓ＠ .... 
· · ofinterest, e.{f.drug 

P.ath.w. ays, etc. ·. ·· 
- ..... ·····• 

! 

lllumina, Sentrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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VeraCode Technology 

CODE IMAGE 

BEAD IIlii 

10 
© 2006 Ilium ina, Inc. 

BINARY CODE 

101101010000101 

DECIMAL CODE 
= 41133 

Glass Surface of Beads Ideal for Bioassays 

High Density Codes Easily Imprinted (24 bit) 

Virtually Unlimited Multiplexing 

illum1na 
lllumina, Sentrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of Ilium ina Inc. 
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BeadXpress Reader 

11 
© 2006 lllumina, Inc. 

ASSAY 
CODE 

LIBRARY 

INSTRUMENT SPECIFICATIONS 

Designed to be compatible with standard laboratory automation 
LIMS compatible 

lllumina, Sentrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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VeraCode Technology 

12 
© 2006 lllumina, Inc. 

illum1na" 
lllumina, Senlrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGale, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of Ilium ina Inc. 
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VeraCode Technology 

BEADS FALL 
INTO GROOVE 

PLATE 

13 
© 2006 Ilium ina, Inc. 
lllumina, Sentrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of Ilium ina Inc. 

GROOVE PLATE 
CROSS-SECTION 
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Code Detection 

14 
© 2006 lllumina, Inc. 

BEAD 

"READING" 
BEAM 

180 

160 

140 .... 
::s 
.a- 120 ::s 
0 
0 100 
c 
<( 

80 

60 

40 
0 ) 0 0 0 0 ....r co co 0 ...... 

lllumina, Senlrix, Array of Arrays, BeadArray, DASL, lnflnium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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VeraCode Technology 

15 
© 2006 lllumina, Inc. 

FOLLOWING READOUT, THE BEADS ARE FLUSHED FROM THE READER CELL 
USING A SECOND ACTUATION PRESSURE CYCLE. 

illum1na 
lllumina, Senlrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGale, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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A Flexible Platform for Multiple Applications 

16 
© 2006 II lumina, Inc. 
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Products in Development 

17 
© 2006 Ilium ina, Inc. 

CARBOXYL BEAD SETS (PROTEIN BASED ASSAYS) 

＾ｬｊＮ＿ｩＨｊｾｾｉＺＩｾ［Ｚｴｑ＠ < ... 
•.. · qocte\T:Vries · in··•···· ··· 

·Tubes 

p..ssaY oes\gn 

Gu\de\\nes 
ｾ＠

lllumina, Senlrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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Carboxylated Beads 

18 
© 2006 lllumina, Inc. 

COOH-
COOH 

COOH-
COOH-

COOH-
COOH-

COOH-
COOH 

COOH-
COOH-

COOH-
COOH-

COOH-
COOH 

Fast Robust Inexpensive 

lllumina, Sentrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 
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1 0-plex Cytokine Sensitivity Panel 

19 

Antigen in 
PBS/1 o/o BSA 
buffer 

1 hour reaction 
time (antigen) 

Sensitivity 
exceeds 25 
pg/ml 

Overall Plate 
CVs < 1 0.6°/o 

© 2006 Ilium ina, Inc. 
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Products in Development 
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UNIVERSAL CAPTURE BEAD SETS 

AssaY oes\gn 

Gu\de\\nes 
ｾ＠
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Multiplex Genotyping Example 

ALLELE-SPECIFIC PRIMER EXTENSION (ASPE) 

21 
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Match 

Primer Extended 

Biotin-NTP's 
Incorporated t 

t ............... 
c .... 

Mismatch 

c, 

' I A-----
. Primer Not Extended 

c 

Variant 
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Products in Development 

GOLDENGATE GENOTYPING ASSAY (96 & 384-PLEX) 

Beads Pooled in 
96-well Plates 

(96 & 384-plex/well) 

OPAs 
+ 

Reagents 

Go\ den Gate 
Genotyp\n9 

ｾ＠

user Manua\ 

© 2006 lllumina, Inc. 
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GoldenGate Assay Results 
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VeraCode Technology 

MULTIPLEXED ASSAY FLEXIBILITY 

Multiple Formats: Genotyping 

Nucleic Acid Golden Gate Gene Expression 

ASPE, SBE,. OLA, etc. Infectious Disease 

Antibodies 
Standard 'Sandwich' Cytokine, ID 

Sample Prep CD4/CD8 en 
('(') 

0 

Direct 
0 

I 

·· TotallgE ｾ＠
::;) 

Antigens Competitive 
_. _. 

Infectious Disease -
Confirmatory 

Peptides 
Direct 

Competitive 
Specific lgE 

Binding Proteins.· 
Sample Prep 

Cell Surface Markers 

(streptavidin) Nucleic Acids 
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Technology I Platform Syner 

., WG genotyping 

.. WG expressior1 
" IBio,m&rker d isc:overy 
" future WG app,lications 

• Custom genoty1ping 
• Foc:used eXJJression 
• DASL 
• Biomarker validation 

• low/mid density GT/GEX 
• Protein applications 
• Biotnarker scr-eening 
• Biomarker panels 

Digitally Coded Beads 

illumrna 
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Overview 

lllumina's VeraCode Products 

- Carboxylate Beads 

ｾｾ＠ Use in Multiplex Protein Assay Development 

- 10 Plex Cytokine Assay 

- Universal Beads 

ｾｾ＠ Use in Low Plex Genotyping Development 

- 4 Plex Thrombosis Assay 

- GoldenGate Genotyping 

ｾｾ＠ 96-plex 

- 96 SNPs + 48 controls= 144-plex 

© 2006 lllumina, Inc. 
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Exhibit 1058 



VeraCode Carboxylated Beads 

28 

Protein and Nucleic Acid Use 

Low Non-Specific Binding Characteristics 

Simple & Flexible Immobilization Chemistry 
- Proteins 
- Nucleic Acids 
- Controlled Density 

© 2006 lllumina, Inc. 
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Carboxylate Beads: Assay Design For Proteins 
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Carboxylate Beads: Chemistry of Attachment 

30 
© 2006 lllumina, Inc. 

COOH-
COOH 

COOH 
COOH 

COOH-
COOH-

COOH 
COOH-

COOH-
COOH-

COOH 
COOH-

COOH-
COOH 

Fast Robust Inexpensive 
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Antibodies 
Antigens 
Peptides 

Streptavidin 

Stable 

Nucleic 
Acids 
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Multiplex Cytokine Assay Format 

Streptavidin 
Phycoerythrin ｾ＠

Sample 
Ｈｓｴ､ｳＯｓ｡ｭｰｬ･Ｏｃｯｮｴｲｯｬｾ＠

Bead 

31 
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ｾ＠

Biotinylated 
Secondary 
Antibody 

Antibodies immobilized 
via COOH surface and EDC 
linker chemistry 

illum1na 
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Kit beads to 
in96W 
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>o;kine Assay Protocol 

Total Hands On Time - 15 min/plate 
Time to first result - 3 hours 

ｴＡｬＡ［ＡｦｽｾＡＮ＠ ｲＺ［｡ｹｾｦｦｲｲＡＺｳＡｬﾧＢｲｲ｡Ｙ＠ ｯｦｬｾＧＡＺｫｵｬ＠ ¥!/!rJ!afl.leadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 

n at RT; Shaking 
3x PBST 
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Precision of Cytokine Assay 

6-Piex Assay run over 4 days 

8 pt Standard Curve diluted and 
run each day 

3 replicates each level 

33 
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Day1 
Operat<n 1 
INF-g 5.7 
TN F-a 5.6 
IL-1b 8.6 
IL-4 7.3 
IL-5 6.3 
IL-6 6.2 

. '··· .. PlateCV .... 6.6 ··. 

Qay2 D()y3 PaY4 
1 1 ··.··1 .. 

·.· ... . 

10.2 6.3 8.6 
8.1 7.7 6.9 
6.7 9.5 8.4 
7.2 7.1 10.4 
4.4 5.7 9 
5.7 9.0 7.9 

.71 .·· .. · .. 76 . 

. . . . .. . . . . 8.5 

Expressed as mean °/o CV 
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Sensitivity: 1 0-Piex Dose-Dependent Titration Curves 

100000 .-------------------------, 

*Sensitivity 

10000 -+-IL1-b ｐﾥｴｏｾｩＮｮ･＠ ·(pg/rrdl 
IL-5 IL 1-b <10 

-_(f) 
IL-6 IL-5 <10 

:::J 1000 u. 
0::: -iii 
c 
.!? 

100 en .... 
Q) 

z 

10 

IL-8 IL-6 <10 
---*-IL-2 

-e-IFN-g IL-8 <10 
-1-IL-10 IL-2 <10 en 

o:::t 
0 

-IL-12 IFN-g <10 
0 

I 

ｾ＠

TN F-a IL-10 <10 =' ....1 

IL-4 
::::! 

IL-12 <10 
TN F-a <10 

100 1000 10000 100000 I IL-4 <10 1 ＫＭＭＭＭＭＭＭｾＭＭＭＭＭＭｾＭＭＭＭＭＭｾＭＭＭＭＭＭｾＭＭＭＭＭＭｾ＠
1 10 

Concentration (pg/ml) 

* LOD calculated as Mean Negatives + 3* Stdev Neagatives 
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Sensitivity: low End Precision Drives Sensitivity 

low End Data from Previous 10 plex dose-response curves 

···.·· . Nlean···$igl'lal Stdev ... calculated cv Meati'SignaJ·· 
Gytokine Negative Negat,ve LOD Negative 10 pg/ml 

IL 1-b 148 5.0 163 3.4 220 
IL-5 154 6.0 171 3.7 254 
IL-6 144 6.5 164 4.5 201 
IL-8 159 6.1 219 3.8 232 
IL-2 143 7.1 164 4.9 163 

IFN-g 147 2.9 155 2.0 157 
IL-10 143 4.6 157 3.2 248 
IL-12 136 1.5 157 1.2 163 

TN F-a 145 5.4 161 3.7 204 
IL-4 139 2.7 147 1.9 152 

Negative is Sample Diluent (n=8) 

10 pg/ml in sample Diluent (n=4) 

LOD= Mean+3*Stdev. Neg 

35 
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Multiplex Cytokine Assay Results 

Specificity: Individual 
Standard @ 2500 pg/ml spike 
in Serum Diluent 

ＱＰＰＰＰＰＮＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾ＠

:Yi' 10000 lt-------------------j 
:::J 

ｾ＠
ca 
r:::: 
Ｎｾ＠
tl) 

c 
lll 1000 Ill Ill lf----11 I lf----1111------41 I 1111 
:liE 

100 !l!lJ!!IIBfi!IWil!ti!IIRDWJil§!l!l I M'IIIWII!!p!RWWf!ljOOI!Rif!IPI\l!I!!IIRJIF!!Ii!!IIJ!IIP:gp
1
!tm I 

IL-1 IL-2 IL-4 11-5 IL-6 IL-8 IL-10 IL-12 TNF IFN 

Cytokine 

Individual Standard@ 2500 pglml 

IL-1 IL-2 IL-4 11-5 
IL-1 8416 123 122 125 
IL-2 123 1615 122 125 
IL-4 199 185 22.58 166 
11-5 152 151 150 11345 
IL-6 161 163 159 168 
IL-8 185 148 129 187 

IL-10 162 167 154 162 

IL-12 163 164 161 167 
TNF 170 167 164 169 
IFN 166 164 161 169 

IL-6 IL-8 IL-10 
119 120 122 
118 120 123 
156 158 215 
142 145 141 

5392 151 151 
142 3768 183 
152 155 2970 
156 155 159 
155 155 212 
155 155 155 

IL-12 TNF 
121 125 
121 122 
155 157 
191 145 
157 259 
196 128 
153 155 
1821 158 
163 6376 
158 161 

IFN 
122 
126 
163 
148 
159 
146 
155 
166 
161 

5320 

-Specific Signal 
appears in diagonal 
axis 

liilll-1 

liilll-2 

oiL-4 

oll-5 

IIIIIL-6 

liilll-8 

liilll-10 

oiL-12 

IIIITNF 

liiiiFN 
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Cytokine Summary 

Demonstrated a 1 0 Plex Cytokine Assays 

Excellent Precision < 1 0% 

Dynamic Range of at least 3 logs in linear range 

Sensitivity< 1 0 pg/ml 

Excellent Specificity 

User Friendly 
- No Pipetting of beads 

© 2006 Ilium ina, Inc. 
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VeraCode Universal Beads 

Nucleic Acid Use 

Immobilized Capture Sequence 
- High Density 

Allows Rapid Assay Development 
- Synthesize Primer/Probe with complementary 

sequence 

Pre-screened Oligonucleotide Pairs 
- Eliminates Cross-reactivity 
- Secondary Structure, Hairpins, etc. 
- Equivalent Tm's 

© 2006 I !lumina, Inc. 
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Assay Design For Genotyping (ASPE Chemistry) 

ｦｾＮＯＧＱＮｃ［ｾｾｾｴｾｾｾｾｻＨ＠
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Multiplex Genotyping 

Allele-Specific Primer Extension Chemistry 
- Single Color 

Thrombosis Panel (4 Plex) 
- Factor V G1691A 

- Factor II G2021 OA 

- MTHFR C667T 

- MTHFR A1298C 

External Genomic DNA samples (n=29) 
- Molecular Essentials 

.. 20 Samples w/ FV and Fll genotypes 

- Children's Hospital of Eastern Ontario 
.. 9 Samples w/ MTHFR667 genotypes 

© 2006 Ilium ina, Inc. 
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Multiplex Genotyping Example 

AllELE-SPECIFIC PRIMER EXTENSION (ASPE) 

41 
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Match 

Primer Extended 

Biotin-NTP's 
Incorporated t 

t ............ 
c .... 

Mismatch 

Primer Not Extended 
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25 ul volume 
25 ng gDNA 

5 ul MPLX ASPE Product 
to 45 ul Bead mix (1 :1 0) 
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.teno 

• 

ping Ptptocol 

1 :4 dilution 
of PCR Products 
In 20 ul 

20-30 beads/well 

[ 60 min. @45 C 15 min. @RT -l 
-No Wash Format 
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External Genomic DNA Samples Analyzed (N=29) 

Molecular Essentials Children's Hospital of Eastern Ontario 

Hz 
Wt. 
W(> 
Wt 

(Nanogen/Third Wave/Roche Light Cycler) 
43 
© 2006 lllumina, Inc. 

(PCR/RFLP) 
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Low Plex ASPE Results --Thrombosis Panel 
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ultiplex Genotyping Summary 

Developed a robust and simple Low Plex protocol 
- No wash steps 

Showed 1 00% concordance with external samples 

Flexibility to add or remove markers as desired 

User-friendly kitting tool for reduced pipetting 
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SNP Genotyping: GoldenGate™ Assay 
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..... query oligo annealingl 
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product capture by 
hybridization to array 

AlA GIG 

46 illum1na 
© 2006 lllumina, Inc. 
lllumina, Senlrix, Array of Arrays, BeadArray, DASL, lnfinium, GoldenGate, BeadXpress, VeraCode and Making Sense Out of Life are registered trademarks or trademarks of lllumina Inc. 



47 

GoldenGate Assay Results 
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urn mary 

One Platform: Multiple applications 

Two Color Detection System 

Unparalleled Multiplex Capabilities 

Flexibility to Accommodate Future Laboratory 
Needs 
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l.ab diagnostics: competition hots 
up in bead-based technology 
Two high-flying publicly traded competitors that use bead 
technoiogy in their multiplex arrays both revealed plans for 
enhancing their diagnostic portfolios at the annual scientific 
meeting of the American Association for Clinical Chemist:Iy 
(AACC) in Chicago. 

Illumina, a $73.5m company with a market cap of $1.6bn. 
has been marketing the genot;yplng services of its bead array 
technologies Since 1998. But With the acquisitlon of privately-
held CyVera in April 2005, the San Diego-based company now 
has bead-based technology that offers opportunities for in Vitro 
and molecular diagnostic deVelopment. 

Vera.Code uses cylindrical glass microbeads measuring 
ＲｾＸ＠ microns. Each bead contains.a digital holographic 
element that, when excited by a laser, emits a unique code 
image that allows identification of the bead t;ype. 

Its digital coding can be used to identliY the sample, the 
laboratory and the reagent kit. the company said. 

The VeraCode technology will form the basis of the 
company's BeadXpress diagnostic platform, which is 
scheduled for market introduction before the end of the year. 

On July 20, illumina announced it was forming a 
diagnostic collaboration With the Bangalore, Indian company 
ReaMei:J:ix, which will develop, validate and market diagnostic 
panels based on this new platform. ReaMetrix Will hold rights 
in India, lllumina in the rest of the world. 

Analysts and journalists dominated the company's July 25 
dinner presentation on this latest technology, after Paolo 
Fortina, of Thomas Jefferson UniVersity in Philadelphia 
declared illumina to be a company With "great potential" at an 
AACC briefing for analysts earlier that day. 

The smaller of the two competitors is Luminex, With net sales 
of$42.3m and a market cap of $512m. Its :x:-Map technology 
performs discrete bioassays on the suriil.ce of colour-coded 
beads, known as microspheres, which are then read in a 
compact analyser. Using lasers and high-speed digital-signal 
processors. its analysers are capable of multiplexing up to 100 
analytes in a single well simultaneously, identifying the bioassay 
and measuring the results, all in real time. 

Since its foundation in 1995, Luminex has licensed its 

beads and systems to more than 50 strategic partners, 
including Digene, PerkinElmer, Tm Bioscience. Celera 
Diagnostics Abbott, Bio-Rad and Bayer. As a result, its 
technology has featured in 34 FDA-cleared products. Now the 
Austin, Texas, company has begun to develop its own test 
kits, as president Patrick Balthrop explained during a press 
conference at the AACC. 

"There's plenty of opportunity 
available for both companies to 
compete in this market" 

The company's first product. a 14-plex pneumococcal 
assay, used to determine immune responses to common 
pneumococcal vaccines, Will be sold to reference labs later 
this year. The multiple, esoteric tests now available for this 
purpose are cumbersome to administer, Mr Balthrop 
explained. A second diagnostic line. a microRNA assay 
licensed from the Massachusetts Institute of Technology, will 
be marketed to research laboratories in the second balf of this 
year for .use in research on cancer, fat metabolism and for 
other purposes. Finally, the company just received a 
$300.000 research grant from the Defense Advanced 
Research Projects Agency, a branch of the US Army. to 
develop a chip-scale x-Map technology for bio-defence 
applications. Mr Balthrop could offer few details about the 
research, but did admit that the chip could eventually be 
leveraged for non-defence related uses. 

Mr Balthrop said he does not feel that illumina's move into 
bead-based diagnostics is a threat to his company. "We believe 
it is more of a validation event," he said. ｾｲｴ＠ shows we're on the 
right track," he said. 'There's plenty of opportunity available 
for both companies to compete in this market," he added. 

Last week. Luminex announced that revenue for the 
second quarter of 2006 was $13.3m, a 25% increase 
compared with $10. 7m on in the second quarter of 2005. 
karen.riley@informa.com 

Siemens' move to become first full-service 
.diagnostic firm has rivals taking note 
Siemens Medical Solutions formally entered the in Vitro 
diagnostics industry on July 27, when it finalised its $1.86bn 
acquisition of the immunoassay company, Diagnostic 
Products Corporation (DPC). 

The DPC deal is only the first - and smaller - of the two 
steps the German company is taking to create the world's 
first full-service diagnostics company. Later this year, the 
Erlangen company hopes to complete its $5.3bn deal to buy 
Bayer HealthCare's diagnostics division from the Leverkusen-
based group, which recently acquired pharmaceutical rival 
Schering. 

Siemens is already a giant in diagnostic imaging and health 
information systems. Bayer Diagnostics, based in Tarrytown, 
New York. and Los Angeles, California-based DPC, now gives 
the company a bridge between in Vivo and in Vitro solutions. 
explained Mohammad Naraghi, the senior vice-president for 
global business development. who engineered the two deals. 

Siemens is especially excited about what the acquisitions 

t>.:df .. 
ｬﾷｾｊＮｌｊﾷ＠ .· ,.·,.: 

(1!) lnforma UK Ltd 2006 

bring it in the :field of molecular medicine, enabling early 
detection and pharmacogenomics, and eJq>anding the 
potential for screening programmes. 

As Dr Naraghi explained. currently, when doctors identify 
a potentially cancerous lesion on an MR1 or CAT scan. they 
must rely on a lab to test the biopsy sample. That might not 
be necessary under a combined Siemens company With 
access to DPC products, said Dr Naraghi, who trainect as a 
cardiologist, worked on neural systems and earned two PHDs, 
one in physiology and another in biophysics. 

DPC has 3% of the total IVD market, Bayer 10% (excluding 
blood glucose monitoring and blood screening sales), putting 
Siemens behind the No 2 player Abbott. With its 14% market 
share - but still well below Roche. the market leader with a 
22% of the market. Both companies have posted far better-
than-average sales growth for the diagnostics industry - 8o/o 
for Bayer and 10%, projected for this year, for DPC. 

ILLUM-0165 www.clinica.co.uk 
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IUumina's olution for Diverse Applications 

VeraCode® Technology 

Cylindrical glass microbeads 

240 JJm length x 28 JJm diameter 
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VeraCod Techn I ay 

BEAD 

"READING" 
BEAM 

CODE IMAGE 

Ill BINARY CODE 

101101010000101 

DECIMAL CODE 
= 41133 

High Density Codes Easily Imprinted (24 bit) 

Virtually Unlimited Unique Bead Codes Available -
626 unique codes used in launched products 

Glass Surface of Beads Ideal for Bioassays -
numerous surface chemistries available 

Specific panels created easily with addition or 
removal of specific bead types 
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Carboxyl Beads: hemistry of Attachment 

Antibodies -COOH 
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Antigens 
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VeraCode Bead 
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Antibodies immobilized 
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ld n te ay-- two lor detecti n 

Hybridization to VeraCode Beads- one SNP per bead type 
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Comprehensive VeraCode product portfolio 

VeraCode Carboxyl Bead Sets 
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